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[There are no amendments to this patent] 

Claims 

1. Finely powdered colorant compositions for thermoplastic resins comprising 10-90 
parts by weight of high-density polyethylene wax prepared by high-pressure radical 
polymerization and having a nimiber-average molecular weight of 2000-8000, melting point of 
lOO-lSO'^C, and density of 0.93-0.97 g/cm^ and [sic; cm^] 90-10 parts by weight of pigments or 
oil-soluble dyes. 

2. The colorant compositions according to Claim 1 wherein the theraioplastic resins are 
polyamide resin, polyethylene terephthalate resin, polyoxymethylene resin, and polyphenylene 
ether resin. 

Detailed explanation of the invention 
Industrial application field 

The present invention relates to colorant compositions for theraioplastic resins. More 
specifically, the present invention relates to finely powdered colorant compositions with good 
adhesion to resin pellets, as well as good dispersion property and color stability. Also, they do 
not scatter, even with high pigment or dye content, when used in thermoplastic resins. 

Prior art 

Various kinds of colorants can be used for coloration of thermoplastic resins, and various 
colorants such as the raw pigment type, dry color type, masterbatch type, master powder type, 
etc, are used in practice. . 

Problems to be solved by the invention 

Raw pigment type colorants scatter excessively and contaminate equipment. They cannot 
form sufficiently homogeneous dispersions, which causes the external appearance as well as the 
physical properties to be inferior. 

Dry color type colorants are obtained by simply mixing dyes or pigments with metallic 
soap, wax, inorganic powder, etc., and thus there is a difficulty in their application to uses 
requiring high dispersion. Further, they also have the drawback of contaminating the 
environment due to a large scattering characteristic. Masterbatch type colorants are obtained by 
kneading dyes or pigments with synthetic thermoplastic resins. These colorants have the 
drawbacks of the synthetic thermoplastic resins available for coloring being limited and the 
properties of the synthetic thermoplastic resins degrading after coloring. 
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Conventional master powder type colorants are manufactured, for example, by kneading 
and dispersing dyes or pigments in low-density polyethylene wax and pulverizing. However, if a 
known pulverizer such as an atomizer is used for pulverization in the above case, gelation occurs 
in the pulverizer, making it difficult to obtain a fine powder; a specific pulverizer such as a 
freezing pulverizer, etc. must be used. In addition, when the content of dyes or pigments is 
increased greatly in order to improve the grinding property, the problem of dispersion arises 
during molding. 

As explained above, currently known colorants cannot be used in a wide range of areas 
due to specific drawbacks. 

Means to solve the problems 

In consideration of the aforementioned drawbacks, the present inventors assiduously 
conducted research to obtain colorants that exhibit satisfactory adhesion to resin pellets in 
addition to good dispersion, color stability, and color mixing that can be easily pulverized, do not 
scatter even with high pigment or dye contents, do not deteriorate the physical property of 
molded materials, are easy to handle and have wide applicability. As a result, it was found that 
finely powdered colorants which do not have the aforementioned drawbacks are obtained by 
homogeneously mixing and dispersing compositions comprising 10-90 parts by weight of 
high-density polyethylene wax prepared by high-pressure radical polymerization and having a 
number-average molecular weight of 2000-8000, melting point of 100-130^C, and density of 
0.93-0.97 g/cm^ and 90-10 parts by weight of pigments or oil-soluble dyes under heating and by 
finely pulverizing the compositions. The present invention was thus completed. 

All pigments or oil-soluble dyes appropriate for coloration of synthetic thermoplastic 
resins can be used in the present invention. As organic pigments, monoazo type, polyazo type, 
phthalocyanine type, quinacridone type, and other heterocyclic types are exemplified. As 
inorganic pigments, carbon black, titanium oxide, iron red oxide, navy blue, chrome yellow, 
barium sulfate, calcined pigments, etc. are exemplified. As the oil-soluble dyes, monoazo type, 
disazo type, anthraquinone type, perinone type, and other heterocyclic types are exemplified. The 
aforementioned pigments or oil-soluble dyes are selected as suitable according to their 
application purpose such as light resistance, weather resistance, heat resistance, chemical 
resistance, resistance to shifting, etc. 

The polyethylene wax to be used in the present invention is high-density polyethylene 
wax prepared by high-pressure radical polymerization and having a number-average molecular 
weight of 2000-8000, melting point of 100-130^C, and density of 0.93-0.97 g/cm^ preferably 
number-average molecular weight of 3000-6000, melting point of 105-125**C, and density 
0.94-0.96 g/cml 
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It is especially important for the polyethylene wax used in the present invention to be 
manufactured by a high-pressure radical polymerization process. The purpose of the present 
invention cannot be achieved by using the polyethylene wax prepared by other methods, e.g., 
polyethylene decomposition method, medium- or low-pressure anion polymerization method, 
etc. 

With regard to the polyethylene wax, if the number-average molecular weight is less than 
2000, or the density is less than 0.93 g/cm^ or the melting point is lower than 105**C, fine 
pulverization at normal temperature in an atomizer, etc. is diflBcult. In addition, when the 
number-average molecular weight exceeds 8000, sometimes the effectiveness of the polyethylene 
wax is damaged and the characteristics of synthetic thermoplastic resins degrade after coloring. 
In addition, when the melting point is higher than 130°C, processors that can be used for 
kneading the colorant compositions are restricted, and it is difficult to disperse pigments or 
oil-soluble dyes. 

In the colorant compositions of the present invention, the mixing ratio of pigments or 
oil-soluble dyes to high-density polyethylene wax prepared by high-pressure polymerization is 
10-90 parts by weight to 90-10 parts by weight. When the mixing ratio of pigments or oil-soluble 
dyes is lower than the aforementioned lower limit, it is difficult to finely pulverize at normal 
temperature in an atomizer, etc.; on the other hand, when it is higher than the upper limit, the 
fluidity during kneading under heating is lowered, sometimes causing poor dispersion of 
pigments or oil-soluble dyes. The mixing ratio is preferably 30-85 parts by weight to 70-15 parts 
by weight. 

The colorant compositions of the present invention contain the aforementioned two 
components as indispensable ingredients, but if necessary, fillers such as calcium carbonate, clay, 
talc, etc., as well as antioxidants, UV absorbents, etc. can be added. 

The colorant compositions of the present invention can be manufactured, for example, by 
kneading ingredients in entirety under heating in a kneading machine such as a three-roll mill, 
kneader, Banbxuy mixer, etc., cooling to normal temperature, and pulverizing using a known 
pulverizer, e.g., an atomizer provided with a 1 mm-diameter screen. 

The thermoplastic resins to be colored by the colorant compositions of the present 
invention are mainly engineering plastics, and, for example, polyamide resin (e.g., nylon 6, 66, 
610, 1 1, 12, 46, etc.), polybutylene terephthalate resin, polyethylene terephthalate resin, 
polyoxymethylene resin, polyphenylene ether resin, and their mutual blends are preferred. . 

Effect of the invention 

In recent years, the use of the aforementioned engineering plastics has expanded due to 
their excellent mechanical properties and heat resistance, and in keeping with this trend the need 
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of coloration is also raised. But, in various conventional kinds of colorants, sufficient dispersion 
and diffusion cannot be obtained, or the mechanical property is damaged further for the 
masterbatch type, colorants must be prepared for each resin and thus they are deficient due to 
their general nature. 

The colorant compositions of the present invention solve the aforementioned various 
problems, have excellent effects such as satisfactory adhesion to resin pellets, dispersion, color 
stability, and color mixing without scattering, even with high pigment or dye contents, and can 
be used for a wide range of resins. 

Application examples 

Next, the present invention is explained in detail with application examples, but the 
present invention is not limited to them only. Furthermore, "parts" used in application examples 
and comparative examples means "parts by weight." 

A pplication Example 1 

50 parts copper phthalocyanine blue, 50 parts polyethylene wax (AH-6 wax, BASF, 
molecular weight 6000, melting point 1 15-122°C, density 0.94-0.96 g/cm^ high-density type), 
and 0.1 part antioxidant (Sumilizer BP 101) were mixed, kneaded under heating in a three-roll 
mill, cooled, and pulverized in a pulverizer (atomizer) provided with a 1 mm-diameter screen to 
obtain a finely powdered colorant composition of 32 mesh. When 10 parts of the composition 
were mixed with 500 parts of polybutylene terephthalate resin pellets (Toray PBT1400L) in a 
small blender the adhesion to the resin was satisfactory. Then, the mixture was directly molded 
by an injection molding machine to obtain a uniformly colored plate with satisfactory dispersion. 

A pplication Example 2 

A finely powdered colorant composition was obtained by the same manner as in 
Application Example 1 except that AH-3 wax, BASF (molecular weight 3000, melting point 
105-1 12'*C, density 0.94-0.95 g/cm^ high-density polyethylene wax), instead of AH-6 wax, 
BASF, was used. When 10 parts of the composition were mixed with 500 parts of nylon resin 
pellets (Unitika Nylon A1030BRL) in a small blender, the adhesion to the resin was satisfactory. 
Then, the mixture was directly molded by an injection molding machine to obtain a uniformly 
colored plate with satisfactory dispersion. 

Comparative Example 1 

A finely powdered colorant composition was obtained by the same manner as in 
Application Example 1 except that Hi-Wax 600P (polyethylene wax prepared by medium- and 
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low-pressure anion polymerization method, molecular weight 5700, melting point 139°C, density 
0.97 g/cm^ high density type, from Mitsui Petrochemical Industry Co,), instead of AH-6 wax, 
BASF, was used. When it was molded by the same manner as in Application Example 1 to a 
plate, the dispersion was poor, and the plate had only 70% coloration as compared with the plate 
obtained in Application Example 1 . 

A pplication Example 3 

40 parts carbon black, 30 parts AH-6 wax, BASF, 30 parts AH-3 wax, BASF, and 0.1 
part Sumilizer BP 101 were mixed, kneaded under heating in Banbury mixer, cooled, and treated 
by the same manner as in Application Example 1 to obtain a finely powdered colorant 
composition. The composition was molded by the same manner as in Application Example 1 to 
obtain a uniformly colored plate with satisfactory dispersion. 

A pplication Example 4 

80 parts titanium oxide, 20 parts AH-6 wax, BASF, and 0.1 part Sumilizer BP 101 were 
mixed, kneaded under heating in a kneader, cooled, and treated by the same manner as in 
Application Example 1 to obtain a finely powdered colorant composition. The composition was 
molded by the same manner as in Application Example 1 to obtain a uniformly colored plate 
with satisfactory dispersion. 

A pplication Example 5 

85 parts titanium yellow, 15 parts AH-6 wax, BASF, and 0.1 part Sumilizer BP 101 were 
mixed and treated by the same manner as in Application Example 1 to obtain a finely powdered 
colorant composition. The composition was molded by the same manner as in Application 
Example 1 to obtain a unifonnly colored plate with satisfactory dispersion. 

Comparative JBxaipple 2 

The same operation as m Application Example 1 was carried out using the same 
composition as in Application Example 5 except that A wax, BASF (polyethylene wax obtained 
by high-pressure radical polymerization, molecular weight 5000, melting point 97-103*^C, 
density 0.91-0.93 g/cm^ low density type), instead of AH-6 wax, BASF, was used, but the 
composition gelled in the pulverizer and thus a finely powdered colorant composition could not 
be obtained. 
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Comparative Example 3 

The same operation as in Application Example 1 was carried out using the same 
composition as in Application Example 5 except that Sanwax 165P (polyethylene wax obtained 
by the polyethylene decomposition method, molecular weight 5000, melting point 107®C, 
density 0.91 g/cm^, low density type, from Sanyo Kasei Co.), instead of AH-6 wax, BASF, was 
used, but the composition gelled in the pulverizer and thus a finely powdered colorant 
composition could not be obtained. 

A pplication Example 6 

5000 parts of nylon resin pellets (Unitika Nylon A1030BRL), 10 parts of the colorant 
composition (blue composition) obtained in Application Example 1, 5 parts of the colorant 
composition (black composition) obtained in Application Example 3, 75 parts of the colorant 
composition (white composition) obtained in Application Example 4, and 10 parts of the colorant 
composition (yellow composition) obtained in Application Example 5, were mixed in 
superaiixer, and the mixture was (1) directly injection molded to a plate, (2) injection molded to 
a plate after color compounding in a single-screw extruder, and (3) injection molded to a plate 
after color compounding in a twin-screw extruder. When three colored plates of (l)-(3) were 
compared, no difference in hue was confirmed, and all of the plates were uniformly colored gray 
and had satisfactory color mixing and color stability. 

Comparative Example 4 

5000 parts nylon resin pellets (Unitika Nylon A1030BRL) were mixed with, as diy colors 
(pigments and metallic soap were processed in an atomizer) having the composition shown in 
Table 1,10 parts blue, 5 parts black, 75 parts white, and 10 parts yellow in a supermixer and 
molded by the same manner as in Application Example 6 to obtain three colored plates of (l)-(3). 
When compared, the dispersion was poor, and there was a large difference in hue. 
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